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PROPOSED TECHNI CAL STANDARD ORDERS (TS0)

Subject: TSO-C32x:, Al RBORNE GROUND PROXIM TY WARNI NG EQUI PMENT

andard  This technical
standard order (TSO) prescrib e m ni m&per f or mance standard
t hat airborne ground proximty warni ngt ytstem (CBWS) ?‘%w prent
|

S
must meet in order to be identified with'the nmarking "T86-C%2."
Airborne GPWS equi pment that is to be so identified and

manuf actured on or after the date of this T80 must neet the

m ni num performance standards set forth in Section 2.0 of RiCh,
Inc. (RTCA) Docunent No. DO-1614, rmimimumPerformance St andar ds
figgﬁAlrborne Gound Proximty Warning Equi prent,” dated My 27,

(2) Additions.

W E}_Eé_&?:ﬁﬁémﬁ ALL materials used shall be
sel f-extinguishing except for samhll panrits (such as knobs,
fasteners, “seals, grommets and small electrical parts) that would
not contribute significantly to the propagation of a fire.

NOTE: One means of showi ng conpliance is contained in
Federal Aviation Regulations (FAR), Part 25,

. (i1) Aural and Visual Wammisess. The required
aural and visual warning nust initiate sinultaneously. Each
aural warning shall identify the reason for the warni nP such as
ntelrrmﬁ;iBU "too Law(r hglide shope,™ or ot her acceptable
annunci ati on.

. (i11) peactivatiiom Control, |If the equi pment

I ncorporates a deactivation control other gian a circuit_ breaker,
the control nust be a switch with a protective cover. The cover
must be safety wired so that the wire nust be broken in order to
gain access to the swtch.

(iv) Bode 4 Flap WArning Inhibition, A separate
guarded control may be provided to inhibit Mde 4 warnings based
on flaps being in other than the Ianding configuration.

_ (v) Speed shall be included in the |ogic that
determ nes GPWS warning time for Modes 2 and. 4 to al | ow
adtd_ltlonal time for the aircrew to react and take corrective
acti on.
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_ (vi) Advisories (callouts) of altitude above the
terrain shall be provided during nonprecision approaches. These
advisories are normally, but are not limted to 500 feet above
the terrain or the height above airport (BAA) used in term nal
(approach) procedures.

(3). Exception. Analternate means, resulting in equal
or better accuracy, nay be used in lieu of barometric altitude
rate and/or radio altinmeter altitude to neet the warning
requi rements described in RFEA Docunent No. DO-161A.

_ (4) Environnental Standard The equipnent shall be
subject to the test conditions as specified in RFEA Document No.
D6-160C, "Environnental Conditions and Test Procedures for
Ai rborne Equi prent/ @dat ed Decenber 4, 198%.

. (g? . %QIIQLJIQ[ SQIIW?[Q. | f the equi grrent design
includes a dfgital computer, the software nust be developed in
accordance with RPCGA Docunent No. DO-17%%, Yédftramre _
Consi derations in A rborne Systens and Equi pnent €ettifieation,W
dat ed Decenber 1, 1982. |n accordance wit h RTCA/Do-/as,

Par agraph 9.3, the applicant nust submit the the following
docunents to the Manager, Aircraft Certification Ofice (AE®),
Federal Awiaitiem Adm ni stration (FAA),havi ng purview of the
manufacturer's facilities, for review and approval.

Plan for Software Aspects of Certification (PSAQ)
Software Configuration |ndex
Sof tware Acconplishment Sunmary

Al'l data sup%rti ng the applicable objectives found in
Annex A, Process njectives and Qutputs by Software Level, nust
be avai l_ab_le for review For software devel oped prior to the
avai l ability of RTCA/DO-r8E, Section 12.1.4 provides a nethod
for upgrading a baseline for software devel opnent so that changes
can be made 1 n accordance with the criteria contained in
RTCA/DO-I7BE8 .

NOTE: The FAA recommends that the PSAC be submtted
early in the software devel opnent process. Early
submttal will allow the applicant to resolve issues
with the Software Aspects of Certification Plan,

of
such as part

itioning and determnation of software
| evel s.
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NOTE: The applicant should substantiate software
level s in the safety assessment process outlined in
RTCA/DO-178B. |f the equi pnent Incorporates nore than
one software levels, appropriate partitioning of
different software levels is required. As an
alternative to substantiatingthe sofftware | et 6$)

in a safety assessment, the applicant nay_deveIpP

dl software that affects navigation and integrity
functions to at l|east the Level Ccriteria.

(b) Marking.

(1) To conply with i4 €FR Secti on 2L%T1((d:))(_(22)h, t he
TSGA hol der shall identify the software and hardware with the
part number, or shall utilize a separate part number that
I dentifies the software and hardware. The part nunber shal
i nclude the software version and level(s) in accordance wth
RTCA/I , and the nodification status of the hardware
(drawi ng revision or dash nunber).

POFE: If nultiple software |evels are marked, the
installation instructions nust clearly identify the
software | evel or each function.

(2) The technical standard order authorization (TSORQ)
hol der shal | be¥ibly and.PernanentIy mark each separate, nagjor
conponent of equipnent with the name of the manufacturer, the TS0
nunper, and the part nunber, if the Admnistrator finds that such
marking is necessary in the interest of safety.

=) agg% Features. If the manufacturer elects to add
features to the GPWS equi pment, those features shall meet the
sane qualification testing and software verification and
validation requirements as provided under this T80. Exanples of
features that have been added to GPWB equipwment are:. using bank
angl e, acceleration, aircraft perfornmance, andyer accurate
aircraft positioning coupled with terrain data in the logic that
determ nes a GPWS war ni ng.

(d) Qata Requirenents.

_ (é%gThe follow ng data are required by 14 €FR
Section 21.@@&. The manufacturer nust furnish the Mnager,
Aircraft Certification Ofice (A€0), Federal Aviation
Admi nistration, havin ?urvlew of the manufacturer's facilities,
one copy each of the follow ng technical data:
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(1) Operating instructions.
(i1) Equipment limtations.
/ (ii1) ‘Installation procedures and limtations.

_ ~ (iv) Schematic drawi ngs as applicable to the
installation procedures.

_ _ (v) Wring diagrans as applicable to the
installation procedures.

(vi) Specifications.
(vii) List of the major conponents (by part
number) that nmake 'up the equipnent conplying with the standards
prescribed in this TSQ.

_ _ égiii%oAn environnental qualification form as
descri bed i n RF€A Docunent D6-160C.

(ix) Manufacturer% T80 qualification test report.
(x) Namepl ate draw ngs.

(xi) The appropriate docunentation as defined in
RTEA Docunent éﬁh%ﬁﬁi. PREOp

(2) Each manufacturer aust have available for review
by the Manager of the A€0 having purview of the manufacturer's
facilities, the follow ng technical data.

(ﬁ? A drawing list, enunerating all the draw ngs
and processes that are necessary to define the article's design.

(i1) The functional test specification to be used
%%atest each production article to ensure conpliance with this
(i11) Equipnent calibration procedures,

(iv) Corrective maintenance procedures (wthin i2
nmont hs after T8O authorization).

(v) Schematic draw ngs.

(vi) Wring diagrams.
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